Aim: The acute and sub-acute toxic effects of aqueous extract of Allanblackia froribunda (Clusiaceae) were studied in rats. Methods: The acute toxicity was carried out orally with 0, 14, 16, 18 and 20 g kg -1 b/w and intraperitoneally with 0, 50, 100, 150, 200 mg kg -1 body weight, while the subacute was only carried out orally with 0(distilled water), 400, 500 and 600 mg kg -1 b/w for four weeks. Results: In acute test, the oral administration did not cause any death treatment related signs. The LD50 estimated to be 125 mg kg -1 (Intraperitoneal route). We noted a decrease in food, water consumption and body weight of treated animals. Diarrhea occurred in rats at dose 150 mg kg -1 . Analysis of serum showed an increase in ALT at dose 50 mg kg -1 (p <0.05) and serum creatinine at doses 50 and 100 mg kg -1 (p <0.05 and p <0.01 respectively) while serum proteins decreased at dose 100 mg kg -1 (p <0.001). The histological changes of the main target organs (liver and lung) were observed while section of kidney and gonads remained normal (data not shown). In subacute treatment, neither significant difference was observed on body weight, food and water consumption nor organs and haematological parameters. The biochemical analysis showed that the level of ALT dose dependently decreased (p <0.01) at all doses in male and female while tissue creatinine decreased (p <0.05) only in female. Conclusion: These results suggest that the extract does not present danger orally, but parenteral administration is not recommended
INTRODUCTION
The development in human exposure to natural products known to originate from folk medicine has conducted to a scientific interest in their biological effects. To improve the assessment of their pharmacological and toxicological profile, scientific evidence-based approaches have been undertaken to evaluate composition, quality, potential medicinal activity and safety of these natural products.
Allanblackia floribunda is a tree found in the equatorial forest of East part of Nigeria areas, to the Central African Republic and West of the Democratic Republic of Congo. In Cameroon, it is found in the region of the Centre specifically Obala and Okola; in the region of the Southwest in Limbe [1] .
Previous phytochemical studies on the plant helped to isolate several metabolites. The bark of Allanblackia floribunda contain benzophenones (Guttiferone), Xanthones (1,2,5-trihydroxyxanthone and 4,5-dihydro-1,6,7-trihydroxy-4',4',5 -trimethoxyfurano - [2',3:3,4] Xanthone) and Biflavonoides (Morelloflavone and Volkensiflavone) [2] . The fruits of A. floribunda consist mostly of stearic and oleic fatty acid [3] .
Allanblackia floribunda has been shown to display a wide spectrum of biological and pharmacological activities, which provide experimental support for the empiric ethno-pharmacological use of this plant in traditional medicine. The decoction of Allanblackia floribunda lumber is used in Gabon to treat dysentery and dental pain. In the Democratic Republic of the Congo, decoctions of leaves and bark are used to treat asthma, bronchitis and cough [3] . In Cameroon, the macerate of the bark is used to treat sexual impotence and male fertility in acute problems as well as in the treatment of hypertension [4] . Xanthones isolated from the bark of Allanblackia floribunda have in vitro moderate cytotoxicity on KB cancer cells [2] .
Despite the extensive use of plants in traditional medicine, Allanblackia floribunda has not been subjected to adequate toxicological assessment. Therefore, motivated by this, we aimed at the present study to carry out basic toxicological studies and establish the safety of an aqueous extract of the bark of the plant, focusing on its acute and subacute toxicity in rats through oral and intraperitoneal route.
MATERIAL AND METHODS

Plant material
Mature stem and bark of Allanblackia floribunda were collected from South west region of Cameroon in the locality of Limbe on March and stored at room temperature in a dry place prior to use. The plants were authenticated by Mr LITONGA NDIVE Elias, botanist of the National garden of Cameroon and a voucher specimen was deposited at the national herbarium under the number SCA 4350
Preparation of the aqueous extract of Allanblackia floribunda
Stem and bark were cut and crushed with a roping. The resulting powder was used in preparing the aqueous extract. A 2000 g of the powdered stem and bark was suspended in 7 l of distilled water, heated and boiled for 45 min. After filtration by the Whatmann no. 3 papers, the resultant filtrate was eliminated by concentration in a rotor evaporator under reduced pressure to give a yield of 70 g (3.5 %) of aqueous extract. The obtained extract was further diluted to obtain different concentrations in one 1 ml, and then stored at -4°C until required for use.
Animals
Acute toxicity
The toxicity study was carried out using female and male Wistar rats weighing between (120-150 g). Animals were kept in a temperature-controlled environment (23  2ºC) with a 12 h light-dark cycle and food and water were freely available except for a short fasting period before oral or intraperitoneal administration of single dose of the Allanblackia floribunda extract [5] . Rats in this experiment were carried out in accordance with the recommendation of the guidelines for care and the laboratory animals used was approved by the Institutional Animal Ethics Committee of the Faculty of Science-Section, University of Douala. According to the way of administration, the animals were divided into one control group and four treated ones, each group consisting of ten animals for oral and intraperitoneal route respectively.
The raw material of Allanblackia floribunda extract was dissolved/suspended in distilled water and administered by gavages at doses of 0, 14, 16, 18, 20 g kg -1 or by the intraperitoneal route at doses of 0, 50, 100, 150, 200 mg kg -1 . Treated animals were deprived of food and water for 2 h to assess the general behaviour of rats and thereafter during a period of 48 h for died animals [6] . During a 48-h period of observation, the body weight changes, food and water intake were recorded. Surviving animals were killed by cervical displacement after 7 days of observation for any signs of toxicity and deaths and the latency of death. Blood samples were collected from the orbital sinus under ether anaesthesia. The obtained blood samples were centrifuged at 3000 g at 4°C for 15 min to obtain the serum and stored at 20°C until analysis for biochemical and haematological analysis instead. After the collection of blood samples, the liver, kidneys, lungs, (testis and ovaries for further research) were removed for macroscopic and biochemical analysis. Portions of these organs collected from the control group and the Allanblackia floribunda treated groups were fixed in Bouin medium and were embedded in paraffin, then subjected to haematoxylin-eosin staining. The pathological observations of all organs were performed on gross and microscopic bases. The biochemical parameters evaluated included tissue and serum creatinine, serum protein, alanine aminotransferase (ALT), aspartate aminotransferase (AST), total cholesterol (TC), triglycerides (TG), and were assessed using commercial kits. Red blood cell (RBC) count, white blood cell (WBC) and haematocrit counts were determined concerning haematological parameters. The LD 50 value was determined according to the method of Deichmann and Leblanc [7] .
Subacute toxicity
Healthy rats of both sexes weighing between (151-234 g) were housed under the same conditions as described above for the acute toxicity. The Allanblackia floribunda extract was given only through the oral route. The animals were divided into one control group (distilled water) and three treated groups (400, 500, 600mg kg -1 of raw material as per the guidelines of World Health organization [5] . Each group consists of ten animals. Toxic manifestations, mortality, body weight changes, food and water intake were monitored daily during the 28 day period. At the end of the experiment, the biochemical, haematological and histopathological analysis was also assessed as described above for the acute toxicity.
Statistical analysis
Values are expressed as mean ± SEM Statistical analysis was performed using the Mann-Whitney test. P-values less than 0.05 were considered to be significant.
RESULTS
Acute toxicity
The single oral administration of the aqueous extract of Allanblackia floribunda at all given doses (up to 20 g kg-1) caused no noticeable change in the general behavior of the rats and there were no significant changes in body weight, food and water intake of the rats as compared to the control group. Both the control and treated groups appeared relatively healthy during the period of study. There were no deaths reported in any of the groups. Nevertheless, the intraperitoneal administration caused dose dependent lethal effects with diarrhea at dose 150 mg kg -1 . The dead animals are observed 24 hours after administration of the extract. Starting at dose 200 mg kg -1 , the aqueous extract of Allanblackia floribunda resulted in a total lethality. The relative weight of organs (liver, kidney, lungs, testis, and ovaries) of control and treated group did not change. However food and water intake highly decreased and consequently led to the decrease of body weight (Table1). The acute intraperitoneal toxicity (LD 50 ) of Allanblackia floribunda extract in rat was 125 mg kg -1 . Except kidney, the histology of lungs and liver of treated animals presented morphological changes (data not shown). Table 2 summarizes the effect of the extract on the biochemical parameters used in this study: After 7 days of observation, all rats treated at dose 150 mg kg-1 died. Analysis of serum of survivors showed an increase in ALT at dose 50 mg kg -1 (p <0.05), serum creatinine at doses 50 and 100 mg kg -1 (p <0.05 and p <0.01 respectively) while serum proteins decreased at dose 100 mg kg -1 (p <0.001).
Subacute toxicity
In subacute treatment, neither significant difference was observed in food and water intake nor organs weight in both male and female ( Table 3 ). The effect of Allanblackia floribunda aqueous plant extract on biochemical parameters is presented in Table 4 . The liver marker (ALT) dose dependently decreased (p <0.01) at all doses in males, at dose 400 mg kg -1 (p <0.05), at dose 500 and 600 mg kg -1 (p <0.01) in female, tissue creatinine at dose 500 and 600 mg kg -1 in female with (p <0.05). The histopathology of liver, kidney, lung and gonads did not reveal treatmentrelated changes (data not shown). The haematological analysis (Table 5) showed no significant differences in any of the parameters examined in either the control or treated groups of the both sex. All the values remained within normal limits throughout the experimental period. Values are Mean (g/100 g per body weight) ± SEM, n=5 
DISCUSSION
Acute toxicity tests in animal may be used to satisfy requirements of classification of the danger of the LD 50 value, and for the assessment of risks to human health and the environment [8] . It is on this basis that an assessment of the acute toxicity in the rat of the aqueous extract of Allanblackia floribunda was carried out.
The present study revealed that the administration of a single oral dose of Allanblackia floribunda aqueous extract caused no change on the studied behavioral parameters at dose up to 20 g kg -1 . Since the pharmacological properties of Allanblackia floribunda have been proven orally in rats with minimum active dose at 200 mg kg -1 [4] , we can say that, the absence of adverse effects at high doses is due to the fact that the compounds are not toxic orally or may be digested or neutralized by some enzymes of the gastrointestinal tract before their passage to the blood. Similar observations have been reported earlier for the extract of Turraeanthus mannii [9] . There were no differences among groups in weight gain or final weight indicating that Allanblackia floribunda extract did not alter protein, carbohydrate or fat metabolism. An estimated 20 g kg -1 LD 50 value was obtained. This brings us to classify the aqueous extract of Allanblackia floribunda among the relatively harmless substances by oral route in rats [10] . However the acute intra peritoneal treatment caused changes in the Behavioral responses at doses from 50 to 150 mg kg -1 , characterized by a decrease of locomotion, aggressiveness and sensitivity to the touch. These behavioral changes indicated that some parts of the central nervous system were affected. Similar results were observed by Diezi, (1992) [11] with high dose of drugs which lead to the depression of the central nervous system. Animals treated at dose 150 mg kg -1 presented diarrhea, suggesting either a decrease in the intestinal absorption due to an acceleration of the intestinal transit causing the rapid elimination of the extract in the feces, or retention of water at the level of the intestine, thus increasing the volume and hydration of the feces. It is the dehydration of animals caused by diarrhea which could be the cause of the weight losses and even mortalities found in this study concerning the way of administration of extract.
Although both AST and ALT are common liver markers that are associated to the hepatocellular damage, only ALT is remarkably specific for liver function since AST is mostly present in the myocardium, skeletal muscle, brain and kidneys [12] . The increase of ALT level at the dose of 100 mg kg -1 in this study could result from liver's attacks such as cirrhosis, cytolysis [13] and are confirmed with tissue damage observed in the liver section characterized by the dilation of the capillaries, inflammation and leucocytes infiltration (data not shown).
The increase of the serum creatinine, which is an indicator of reduced glomerular filtration rate, is a sign of the decline in renal function [14] . In the present study, although the renal histology presented a normal architecture, serum analysis indicated a rise in serum creatinine at doses 50 to 100 mg kg -1 . It may therefore be suggested that the nature of the toxicological effect of Allanblackia floribunda at this stage would be more functional than structural. This may be due to the presence of flavonoids in extract of bark of Allanblackia floribunda [2] . These compounds have antioxidant properties that played protective role on organs [15] . Our results are similar to those found by Hind et al., (2011) [16] .
This work also showed that the intra peritoneal administration of the aqueous extract of Allanblackia floribunda caused a significant decrease in the levels of serum proteins at dose of 100 mg kg -1 . This may be due either to the decrease in food intake or bad protein metabolism [17] . Since serum proteins are synthesized by the liver, their reduction would be the consequence of hepatic metabolism insufficiency in connection with impairment of hepatic cells indicated on the histological sections.
Pulmonary lesions characterized by dose-dependent inflammation in this study, may have originated from respiratory failure or poor oxygenation of the blood. Such results were obtained by Sreekanth et al. (2006) [18] in toxicological studies of the bark of calycopteris floribunda in rabbits and rats. It is then clear that acute intraperitoneal administration of the aqueous extract of Allanblackia floribunda is a potential danger of the vital organs. These results are in agreement with the fact that the toxicity of a pharmacological substance varies with the dose of the substance absorbed, the route of administration, the type and degree of damage and the duration of treatment [5] .
In subacute treatment, neither significant difference was observed in food and water consumption nor organs (liver, lung, kidney, testis and ovaries) and body weight. No behavioral change and no signs of toxicity were observed during the period of administration. Since the changes of body weight are considered as indicators of the adverse effects of drugs and chemical compounds [19, 20] , one could conclude that the repeated administration of the aqueous extract of Allanblackia floribunda after seven weeks is non-toxic in rats.
The haematological status after 28 days of oral administration of aqueous extract of Allanblackia floribunda was also assessed. It is known that hematological parameters provide vital information regarding the status of activity of the bone marrow and intra-vascular effects such as hemolysis and anemia [21] . In general the results showed that the values for the haematocrits, RBC and WBC did not changed in treated groups compared to the control.
Xanthones are among secondary metabolites found in Allanblackia floribunda [2] . They are known for their hepatoprotective properties [22] . We observed in both sexes a significant decrease at all doses of ALAT level. Our results are similar to those obtained by DIMO et al., (2010) [4] when studying the antihypertensive and antioxidant effects of the aqueous extract of the bark of Allanblackia floribunda in rats. This decline may be caused by the biological action of xanthones, indicating a proper functioning of the liver.
Allanblackia floribunda significantly lowered tissue creatinine levels in females. The significant (P < 0.5) reduction in creatinine concentration in all the extracttreated groups indicates that the extract does not exert deleterious effect on the renal function. The normal function of kidney of Allanblackia floribunda treated animals can be explained by the presence of flavonoids in the extract since Flavonoids also reduce cytotoxicity by their antioxidant activity [15] . It is why the histological section of the kidney showed normal renal veins, renal tubules and glomerular structures after the long period of treatment on subacute toxicity in this study. The histological section of gonad also showed a normal architecture, showing that the extract did not altered the reproductive functions.
CONCLUSION
In conclusion, this study presents strong evidence of the nontoxic effect of the aqueous extract of Allanblackia floribunda in oral acute and subacute treatment. However this extract administered through the intra peritoneal route is very toxic and can lead to deleterious effect on some target organs and alterations in the behavioral responses. Then the use of extract of Allanblackia floribunda can be considered safe and confirm the extensive utilization of the plant in traditional medicine
